A method is described for measuring middle-lat ency auditory evoked potentials (MLAEP ) in consciously awak e, non-sedated pigs during the induction of thiopentone anaesthesia (0.6 ml = kg, 2.5% thiopentone solution). It was done by using autoregressive modelling with an exogenous input (ARX). T he abil ity to perceive pain during the induction was compared with (1) the changes in latencies and am plitudes of the MLAEP, (2) the change in a depth of anaesthesia index based on the ARX-m odel and (3 ) the change in the 95% spectral edge frequency. T he pre-induction MLAEP was easily recordable and looked much like the one in man, dogs and rats. T he temporal resolution in the ARX method was suf®ciently high to describe the fast changes occurring during induction of thiopentone anaesthesia. As previously reported from studies in man, dogs and rats, induction of thiopentone anaesthesia resulted in signi®cantly increased latencies and decreased amplitudes of the MLAEP trace as well as in a signi®cantly reduced depth of anaesthesia index and spectral edge frequency. None of the changes, however, related well to the ability to react to a painful stim ulus. Whether an ARX-based depth of anaesthesia index designed especially for pigs might be better than the present index (designed for man ) for assessing depth of anaesthesia must await the results of further studies.
An auditory evoked potential (AEP) is derived from averaging several raw electroencephalographic (EEG ) traces, all recorded from the tim e of application of an auditory stim ulus and onwards for a ®xed period of time. T he AEP trace consists of a series of waves representing the processing of the auditory stim ulus in nuclear structures of the auditory pathway in the brain (Fig 1) . T he AEP is divided into three groups depending on the tim e after stimulus application. Early auditory evoked potentials (EAEP), occurring within 12.5 ms of stimulus presentation in man, represent the stim ulus conduction in the cochlear nerve and relay nuclei of the brainstem (Picton e t a l. 1974 ) . Middle latency auditory evoked potentials (MLAEP) occur in the interval from 12.5±50 ms after stimulus presentation in man and consist of overlapping activation in different structures of the medial geniculate body in thalam us and the primary auditory cortex (Picton e t a l. 1974). Long latency auditory evoked potentials (LLAEP) occur in the period from about 50±250 ms aft er stimulus presentation (Picton e t a l. 1974 , Hall 1992a and are thought to arise from the frontal cortex and the association areas, re¯ecting the process of emotional stimulus evaluation as well as the cognitive analysis of the auditory information (Lovrich e t a l. 1988 ).
T he AEP timeframe from 10±80 ms, consisting of the MLAEP, the last part of EAEP, and the initial part of LLAEP, has been reported to be useful for indicati ng depth of anaesthesia (DA) and = or awareness in man and animals by several authors (T hornton 1991, Jordan e t a l. 1995, Davies e t a l. 1996, de Beer e t a l. 1996, Jensen e t a l. 1996, Jensen e t a l. 1998, Huang e t a l. 1999, Pypendop e t a l. 1999). To our knowledge MLAEP has not been studied in pigs before. As pigs serve as laboratory animals to a great extent, there is, however, a need for an easy, non-invasive method for assessment of DA in this species. From investigations of MLAEP in man (Picton e t a l. 1974 , T hornton 1991 , Schwender e t a l. 1994 , dogs (Nayak & Roy 1998 , Huang e t a l. 1999, Pypendop e t a l. 1999 ), and rats (Jensen e t a l. 1998 ), it seems that the MLAEP-trac e is quite uniform am ongst the different species. Apart from assessment of DA, MLAEP might be a potential non-invasive tool for investigating the neurophysiological basis of different anaesthetics. Raw EEG has been described in normal pigs as well as in anaesthetized pigs (Stromberg e t a l. 1962, Rose e t a l. 1972 , Forslid 1987 , Ring e t a l. 1988 . Changes in EEG frequencies are used to assess DA in man (Liu e t a l. 1993 , Sebel e t a l. 1995 , Vernon e t a l. 1995 , Liu e t a l. 1997 . While EEG indicates the level of act ivity in the cortex, MLAEP is an indication of the early processing of a speci®c auditory stim ulus subcortically and cortically in the brai n. T he MLAEP do not directly re¯ect a cognitive or emotional evaluation of the stimuli, as that kind of evaluation sets in lat er than 80 ms after stim ulus presentation, i.e. in the LLAEP timeframe (Lovrich e t a l. 1988 , Ghoneim & Block 1992 . T he presence of LLAEP however, is always preceded by MLAEP (de Beer e t a l. 1996 ), i.e. if there is no MLAEP there will be no LLAEP (no cognitive and = or emotional evaluation ). Consequently, even if EEG and MLAEP are frequently used for the same assessments, they do not re¯ect the sam e processes in the brain.
T he aims of this study were to describe a method for measuring MLAEP in pigs and compare the changes in latencies, am plitudes, DA index (DAI), EEG frequencies and the pigs' reaction to a painful stimulus during induction of thiopentone anaesthesia.
Materials and methods
Le gisla tio n a nd anim a ls T he project was approved by the Animal Experiment Inspectorat e, Departm ent of Justice, Denmark. T he experiments were performed on three male and three female pigs weighing 25±35 kg (Su s Sc ro fa , cross between Danish Landrac e and Duroc = Yorkshire, T he Danish Bac on and Meat Council's Research Farm, Roskilde, Denmark ). T he pigs were MS pigs according to the special pathogen free system of the Danish Bacon and Meat Council. T hey were allowed to acclimatize in the laboratory animal unit for a period of 3±5 days before being taken into trials. In the laboratory animal unit, the pigs were housed in groups of three in an open system of¯oor pens with solid concrete in all surface areas, and with the use an auditory evoked potential from a consciously awake pig. The V-peak is generated in the brainstem and represents the early auditory evoked potentials, whereas Na, Pa, Nb and Pb are generated in the thalamus and primary auditory cortex, and represent middle-latency auditory evoked potentials of straw bedding. T he pigs were fed restrictively with a pelleted diet (N.A.G. Pig fodder No. 5, Nordsjaellands Andels-og Grovvareforening, Helsinge, Denmark ) and water was available a d lib itum . T he environmental temperature was 20±22 C and the air was changed 8±10 times per hour. During awakening from anaesthesia trial s, the pigs were housed individually in the laborat ory anim al unit.
Pro to co l
After an overnight fast, each pig was taken separately to the laboratory in a ham mock in which they rested in sternal recumbency with their legs extended through four holes. In the laboratory, a Datex Cardiocap II CH-2 (Dameca, Rùdovre, Denmark ) was connected for recording the electrocardiogram (ECG ). T he pigs were blindfolded, ®tted with headphones (MX 3 Open Dynamic in-ear headphones, Sennheiser, Germany) and connected to an A-Line 1 AEP-monitoring equipment (Danm eter, Odense, Denmark ). T he pigs were ®tted with a 23 G catheter in the lateral plantar vein for the injection of thiopentone. T hree surface electrodes (Blue sensor, R-00-S, Medicotest, élstyk ke, Denmark ) were placed on the shaven skull of the pigs in the medial plane. T he positive electrode was placed on the breakpoint between the frontal bone and the parietal bone. T he negative electrode was placed on the dorsal part of the occipital bone and the reference electrode was placed in between the positive and the negative electrode. Eac h pig was anaesthetized with 0.6 ml = kg, 2.5% thiopentone solution, via the lateral plantar vein cat heter. T he ®rst half of the dose was injected as rapidly as possible, the other half at a pace of 1 ml = s. Forty-eight hours after the ®rst induction, a second induction of anaesthesia was conducted exactly as the ®rst one. In the second induction trial, the reaction to a painful stim ulus was investigat ed as well. If a withdrawal reaction could be sensed when holding the left front leg, while squeezing the inter-digital skin with a blunt forceps, a response was recorded. T he stimulus was given repeatedly every 5 s during the induction of thiopentone anaesthesia until the pig stopped reacting to the stimulus or the MLAEP-trac e had stabilized or disappeared. Fifteen to 20 min after the end of the second round of anaesthesia, the pigs were euthanazed by an injection of 20 ml of a 20% pentobarbital solution. AEP = EEG re c o rd ing a nd pro ce ssing T he signals were collected with an A-Line 1 AEP monitor (Danmeter, Odense, Denmark ) comprising a differential ampli®er with a common mode rejection rat io of 120 dB. T he AEP was evoked with a bilateral click of 2 ms duration (intensity 70 dB sound pressure lim it). T he digitalized signal was a ®nite im pulse response ®ltered with a 16±150 Hz, 5th order digital band-pass ®lter. T he sampling frequency was 880 Hz, the click frequency 9 Hz and the AEP window 80 ms, beginning at 0 ms. T he signal to noise rati o (SNR) was improved by moving tim e averaging, using 256 sweeps (16 times SNR im provement), to produce an exogenous template for an autoregressive modelling with an exogenous input of MLAEP (ARX)model. T he main template was based on 15 sweeps and updated at each sweep, in order to have the best correlation to the present AEP. A quanti® cation of the morphological changes of the MLAEP was mapped into a depth of anaesthesia index (DAI). It was calculated as the sum of the numerical differences between the areas under neighbouring 0.86 ms segments of the AEP curve in the tim efram e from 20±80 ms (Capitanio e t a l. 1997, Jensen e t a l. 1998, Jensen 1999 ). In this way, the reduction of amplitude and the prolongation of latency, seen during the induction of anaesthesia, are calculated equally into an index ranging from 0 (no act ivity) to 100. T he DAI of consciously awak e and relaxed human beings is between 60 and 100 (Jensen & Litvan 1999) . In addition to the MLAEP, the raw EEG was extracted, ®ltered (2±30 Hz), and a 95% spectral edge frequency (SEF) of the ®ltered EEG was calculated (the frequency below which 95% of the EEG s total energy is found).
Da ta a na lysis
Amplitudes were measured as the perpendicular projected distances between trough and peak components of the MLAEP-trace . Amplitude changes were calculated as percentage of baseline values in each pig.
T he SEF was calculated by using fast Fourier transformation over periods of 4 s. All baseline values were obtained 60 s before trial-st art in order to get pre-induction values in which the pigs were not affec ted by the presence of laborat ory personnel working closely around them. T he latency, amplitude, DAI and SEF were noted every 10t h second from 10 s to 60 s after start of induction. T he HR was noted every 30 s until 180 s after start of induction.
In each of the two trials a statist ical analysis of latency, amplitude, DAI, SEF and HR was performed by using a mixed model in which time was included as a ®xed effect and pig number as a random effect (randomized mixed procedure, stati stical analysis system, version 6.12, SAS Institute Inc, Cary, NC). In each trial, all tests were made by comparing baseline values to values obtai ned at different time points after start of induction. A sig-ni®cance level of P < 0:05 was chosen. T he values are expressed as means SD. In order to compare SEF to DAI, the SEF dat a were multiplied with a constant (2.99) making SEF baseline values equal to DAI baseline values. T he data from the ®rst and the second trials were pooled into one big group and a correlati on coef®cient as well as a plot of difference (Bland & Altman 1986 ) were used to compare SEF to DAI.
Results
T he pigs appeared calm before as well as during the induction trials and the MLAEP was readily obtained using surface electrodes. In one pig, however, the skull was steep (well developed frontal sinuses) and the skin over the skull was uneven, showing signs of partially healed bruises. In this pig, the AEP was not easily recognizable in the second induction trial and we chose to exclude it from the AEP results in the test.
In the second trial the reaction to a noxious stimulation was tested. Two of the pigs stopped reacting to the noxious stimulus 30 s and 35 s, respectively aft er start of induction. T he remaining three pigs reacted to the stimulus throughout the whole induction period with weak, but recognizable withdrawal reactions. T he two pigs that stopped reacting and the three pigs that reacted throughout the whole induction period were not signi®cantly different with regard to latency, am plitude, DAI, SEF or HR. No sig-ni®cant differences in latency, amplitude, DAI, SEF and HR were found between the two inductions.
MLAEP
T he MLAEP trace in consciously awake pigs was easily recognizable with the following peak lat encies: Na: 16.7 2.7 ms, Pa: 23.3 2.4 ms, Nb: 35.2 4.2 ms and Pb: 51.8 4.4 ms. T he changes in peak latencies at various times after start of induction of thiopentone anaesthesia are presented in Fig 2. T he peak latencies of Na, Pa and Nb had approximately doubled 30 s after start of induction in the ®rst and the second induction of anaesthesia. No changes in the Pb peak latencies could be observed, because the Pb peak, when delayed, occurred later than 80 ms after start of induction and thus did not show up in the 80 ms tim efram e of the A-line 1 monitor.
T he changes in amplitude during the induction are illustrated in Fig 3. T he Na = Pa amplitude had, 30 s after start of induction, decreased to 36% and 23% of the amplitude before start of induction in the ®rst and the second induction trials, respectively. Sixty seconds after the start of induction, the Na trough and = or the Pa peak had disappeared in three of the six pigs in the ®rst trial and in two of the ®ve pigs in the second. In the remaining pigs the amplitudes of the troughs and peaks had decreased to 23% and 17% of the initial amplitudes in the ®rst and the second trials, respectively. T he Pa = Nb amplitudes had, 30 s after start of induction, decreased to 19% of the initial value in the ®rst induction trial and to 11% in the second induction trial. T he Pa = Nb amplitudes could not be measured 60 s after start of induction, as the Nb trough had moved out of the 80 ms timeframe. No signi®cant changes in the Nb = Pb am plitudes were observed until 25 s after start of induction. At lat er tim e points, the Nb = Pb amplitudes could not be measured in either trial, since the Nb trough and the Pb peak latencies had increased to more than 80 ms.
T he DAI had a mean of 76 5.4 and 76 8.9 before the start of induction of anaesthesia in the ®rst and the second trials, respectively and it changed markedly during the induction (Fig 4) to a mean of 12 5.5 and 14 5.5, 60 s after the start of induction of anaesthesia. Forty seconds after start of induction, the DAI reached a low level at which it remained for at least another 2 min (not shown).
EEG
During the induction of thiopentone anaesthesia, the EEG frequencies decreased sig-ni®cantly. T he SEF started to decrease before 10 s after start of induction ( Fig 5) and had, 40 s after start of induction, declined from 28 1 Hz to 18 1 Hz in the ®rst induction trial and from 28 1 Hz to 17 1 Hz in the second induction trial (Fig 5) . T he EEG did not becom e isoelectric or show burst suppression (periods with high amplitude, high frequency traces alternating with periods with isoelectric traces) in any of the pigs during the induction of anaesthesia.
SEF a nd DAI
A correlation coef®cient of rˆ0:89 …P < 0:0001 † was found between SEF and DAI. T he difference plot dem onstrat ed that SEF, at low values, was higher than DAI and at The SEF is de ned as the frequency below which the EEG has 95% of its total energy. * : P < 0.05, ** : P < 0.01, *** : P < 0.001, **** : P < 0.0001 versus baseline values high values was lower than DAI, i.e. the SEF interval from baseline to post-induction was narrower than that of DAI.
EC G
T he mean HR increased from approximately 120 beat s = min to approximately 180 beats = min during the ®rst 30 s after start of induction ( Fig 6) . From then on, the HR slowly decreased to a level of approximately 150 beat s = min.
Discussion
It appears from this study that MLAEP can be extracted from the EEG in auditory stim ulated pigs and that the porcine MLAEP pattern looks much like the MLAEP in man, dogs and rats, although the latencies are slightly different am ong the species (Pichlmayr e t a l. 1984, Schwender e t a l. 1994, Jensen e t a l. 1998 , Nayak & Roy 1998 , Pypendop e t a l. 1999 . It also appears that the parameters of MLAEP and DAI in pigs change markedly during induction of thiopentone anaesthesia, in a reproducible way and in a manner much like in man, dogs and rats (Pichlmayr e t a l. 1984 , Schwender e t a l. 1994 , Jensen e t a l. 1998 , Nayak & Roy 1998 , Pypendop e t a l. 1999 .
Having the pigs placed in a hammock proved to be an advantage inasm uch as the pigs were tranquil and easy to manipulate. T hus, we did not have to sedate them in any way before placement of the venous catheter and electrodes. As pigs are excitable animals and can easily have a HR above 180 beat s = min if stressed, we ®nd that a HR of 120 beats = min (normal values: 115±122 beats = min in pigs of 25±35 kg (Short 1987 ) ) re¯ects a relatively relaxed condition.
T here were advan tages as well as disadvantages involved in using the A-Line 1 monitor. A major advan tage was that the ARX model allowed us to have a very high temporal resolution with a high SNR. A high temporal resolution is mandatory when investigati ng the changes in the brain that takes place over the short induction phase of thiopentone anaesthesia. Likewise, it is necessary to have a high SNR to improve the quality of the MLAEP traces when they are extracted in the transition phase between the awak e and the anaesthetized phases, where a litt le muscular act ivity will usually be present in non pre-sedat ed pigs. T he A-Line 1 monitor settings were designed for use in human medicine with a 0±80 ms tim efram e. A broader timeframe would have been ideal in this study, in order to monitor the Nb and Pb latency changes as well as the Nb = Pb amplitude change during the entire 60 s induction phase. It should be mentioned, however, that an increased timeframe reduces the temporal resolution of the equipment.
T he DA is typically assessed on the basis of changes in re¯exes, pupil size, and on eye movements (Whelan & Flecknell 1992 , Lumb 1996 . We could not rely on those signs in the pigs, as they were blindfolded and had in-ear headphones taped thoroughly to their ears. T hus, we had to rely merely on the use of reactions to painful stimuli to estimate DA. T he basis of assessing DA in that way is that a higher processing of the stimulus is required for a response to occur. T his assumption, however, is not necessarily completely true, as a painful stimulus has been demonstrated to result in a movement reaction in decerebrated rat s (Ram pil e t a l. 1993 ). Furtherm ore, the painful stimulus method assesses the occurrence of surgical anaesthesia, i.e. deep anaesthesia, rather than the previous deepening of anaesthesia (Whelan & Flecknell 1992 , Lumb 1996 .
To the authors' knowledge, MLAEP in pigs have not been described before. We found that the pig MLAEP trace was much like the MLAEP in man, including having only a small am ount of intra-and inter-individual variation in the latencies. We observed a considerable amount of am plitude variation between the MLAEP traces of the pigs. For that reason, we chose to calculate amplitude changes relative to pre-induction values. T he size of the amplitudes will vary depending on factors such as the distance and angle between the generating cells and the electrodes, and the texture of the scullÐfactors which must all be expected to vary greatly between individual pigs. A major problem, if Danish landrac e pigs larger than 35 kg were to be used, is the well-developed sinuses of the front head. According to our experience, an im plantation of electrodes must be perform ed to extract MLAEP if the distance between the surface electrodes and the brain is more than approximately 2 cm. Baseline SEF signals have been studied in non premedicated swine before (Haga e t a l. 2000 ) and the values retrieved in this study were very similar to those described by Haga. It seems that the SEF signal in swine is much alik e, but slightly larger, than that in man (Hudson e t a l. 1983, Stanski e t a l. 1987, Gajraj e t a l. 1998). T his could be a simple species difference, but could also re¯ect the fact that the values reported in man, are often retrieved from pre-medicated patients before surgery.
It is dif®cult to make direct comparisons of MLAEP between different species. T he auditory systems in different species often resemble each other schematic ally, but nonetheless have quite dissim ilar spatial construction. Other factors that hinder direct comparisons between species are the methodological differences between experiments and the lack of a generally accepted nomenclature for nam ing the components of the MLAEP. Several authors have agreed to name the troughs = peaks of MLAEP; Na, Pa, Nb and Pb (T hornton 1991 (T hornton , Hall 1992b , Huang e t a l. 1999, Pypendop e t a l. 1999 ) and we have chosen to use this nomenclature. Some authors use a slightly different naming of the troughs = peaks (Picton e t a l. 1974 , Schwender e t a l. 1995 . Nonetheless, the MLAEP trace in conscious pigs shows a strong resemblance to the MLAEP trace in man, dogs and rats, suggesting that the MLAEP in the different species re¯ect the same mechanisms in the brain. Also worth noting in this context is the fact that the MLAEP trace changes in the sam e way when thiopentone anaesthesia is induced in pigs, man, dogs and rats, i.e. the peak lat encies increase and the amplitudes decrease.
T he AEP can be mapped into a single number; the DAI, which appears to preserve the inform ati on that is relevant for detecting the transiti on from consciously awake to asleep in man (Jensen e t a l. 1996, Jensen & Lit van 1999 ). T he DAI re¯ects the morphology of the AEP in the time interval from 20±80 ms aft er stimulus presentation and changes in am plitude as well as latency are included in the calculation. A DAI level of 76 before induction of the pigs is in the range of consciously awake human beings (DAI 60±100 ) (Jensen & Litvan 1999). T he latency and the amplitude of the components Na, Pa, Nb and Pb start to change 10± 20 s aft er start of induction whereas the DAI start to decrease 20 s after start of induction. T his difference can probably be ascribed to the presence of non-neurogenic waves being included in the DAI calculation, waves which likely originate mainly from muscle artefac ts, but meeting the reliability criteria for a response.
In humans, a DAI value below 2 typically means that the patients are anaesthetized with no response to painful stimulation (Jensen & Litvan 1999 , Jensen e t a l. 2000 . In this study, low DAI as well as SEF values were observed at the same time as three out of ®ve animals reacted to noxious stimuli. T his underlines the fact that the MLAEP changes observed during induction re¯ect the gradual change in anaesthesia rather than analgesia (Samra e t a l. 1987, Sebel e t a l. 1987, T hornton e t a l. 1992, Singh e t a l. 1999 ). However, the reaction to the noxious stimulus during periods of low-level DAI and SEF could also be a simple nocifensive response at the level of the spinal cord as the function of the spinal cord and the peripheral nervous system appears to be relatively resistant to general anaesthesia (de Jong & Nace 1967) . A nocifensive response to tail clamp and paw pinch has been reported in rats that were deeply anaesthetized (they had EEG burst suppression) with iso¯urane and barbiturate (Ram pil & Last er 1992, Haberham e t a l. 1999 ) and it is possible, as speculated by Rampil and Last er (1992 ) , that the synapses in the brainstem and the thalamus, as a part of the nociceptive response arc, may play a dominant role in the sustained ability to react to noxious stimulation, even in the presence of cortical suppression.
In general, the SEF indicates the level of activity in the cortex whereas MLAEP indicates the early processing of an auditory stimulus in the brain. An SEF from an auditory stim ulated pig will comprise not only the basic EEG values, but also the evoked potentials. T his will increase the SEF value, but as the MLAEP trace is reduced rapidly during the ®rst 30 s after start of induction and furtherm ore has an SNR of only 1:33 of the EEG signal (Chiappa 1990 ), we do not expect the MLAEP to have had any major in¯uence on the SEF values. We observed a relatively high degree of correlation between DAI and SEF, but also that the interval between awake and anaesthetized in SEF was smaller than that of DAI. T he SEF started to decrease from the start of induction, whereas the DAI did not start to decrease until 20 s after start of induction. T his difference could, to some extent, be explained by the neuronal processes at the subcortical level being somewhat less sensitive to the anaesthetic than the neuronal processes at the cortical level. However, a part of the difference is most likely a result of ®ltering the SEF values to a point at which there is practically no interference from muscular activit y. T his interference was not completely eliminated from the MLAEP signal, even if it supposedly were to be diminished by the averaging of the AEP signal. A problem that possibly to some extent could be overcome by ®ltering the EEG signal prior to extract ion of the AEP signal. Additionally, the DAI might have worked better, had the DAI calculations been designed for pigs. For instance, it appears that the 0 to 10 range of the DAI scale should be expanded for use in pigs. Nevertheless, it seems that the inform ati on from SEF about DA during induction of thiopentone anaesthesia in pigs, like in man (Capitanio e t a l. 1997 ), is close to the information based on DAI.
T he noxious stim uli could not be observed in the cerebral function as pictured by SEF, i.e. the cortical depression was more pronounced than the arousal caused by the noxious stimulation. T he stimulati on was not re¯ected in the MLAEP either, as the MLAEP is a sign of the auditory evoked act ivity, subcortically and in the auditory cortex. A general arousal caused by noxious stimulation could however, have led to a general increase in MLAEP amplitudes. Had that been the case, then we would have expected to see an initial increase in relative amplitude at time 10 s aft er start of induction and not, as observed, a general decrease.
T hiopentone is a local irritant and some of the initial rise in HR seen during induction may be ascribed to adrenaline release caused by local irritation on injection. T hiopentone exerts its hypnotic effect by opening the gam ma-am inobutyric acid chloride channels (Kandel & Schwartz 1991 ) and by enhancing the effect of the gamma-am inobutyric acid itself. T hus, thiopentone promotes inhibitory post-synaptic potentials. T his affect s not only the level of alertness but also the sympatoadrenal act ivity. T he decrease in HR, beginning 30 s after start of induction, could have been caused in part by a central depression of the sym patoadrenal activity inasmuch as there seemed to be a reduced act ivity in the deeper structures of the brain at that time (increased latencies as well as reduced amplitudes and DAI).
In conclusion, we have recorded MLAEP in consciously awake, non-sedat ed pigs and have found that the MLAEP of pigs looks much like the MLAEP in man, dogs and rats. T he MLAEP proved to be easily recordabl e, even in non-sedated pigs. T he temporal resolution in the ARX method was suf®ciently high to describe the fast changes occurring during induction of thiopentone anaesthesia and the changes conformed to the ®ndings in man, dogs and rats. In comparison to SEF, the ARX method proved to be more re®ned by having a broader index interval for describing the brain activity. However, the ARX signal appeared to be more susceptible to muscular noise. Whether or not the ARX-m odel based DAI, if re®tted for pigs, can be used as a reliable tool for assessment of DA must await the results of further studies.
